Abstract. The structural properties of Zn-doped and undoped lead iodide ( PbI2 ) nanostructures have been investigated. Zn-doped and undoped of ( PbI2 ) have been grown by chemical technique. Different doped and undoped PbI2 when prepared successfully by thermal evaporation technique an glass substrate at room temperature. Characterization and analysis using scanning electron microscopy (SEM) and X-ray diffraction (XRD) have indicated to the crystalline character. The particle size of Zn-PbI2 is larger than undoped PbI2.
Introduction
Lead iodide (PbI2) is a wide band gap semiconductor (Eg= 2.32 eV) and has been a semiconductor material for use in solid state X-ray and gamma-ray detectors [1, 2] . The unit cell dimension is a = 4:557 and c = 6:979Å [3] . Bhavsar et al [4] studied thin films of Zn-doped and undoped lead iodide gel grown crystals, by thermal evaporation method, and highly uniform thin films were obtained. These films are crystalline having hexagonal structure. Ponpon and Amann [5] , prepared polycrystalline PbI2 layer on various substrates by solution growth using commercial high purity PbI2 powder. Undoped samples were prepared without any further purification, while doped samples were prepared with AgI. The structural properties of the layer were investigated by SEM and XRD measurements, for different layers thickness. This work aims to prepare Zn-doped and undoped lead iodide nanostructures by thermal evaporation method and study the structural properties to determine the grain size , In addition to research the doped dependence of surface morphology with grain size, Dislocation density.
Experimental Process
PbI2 thin films were deposited on glass substrates at room temperature using Electron Beam Evaporation (Auto 306 Vacuum Coater). The principle reason for using this technique is to allow the deposition of a large area in a cost effective manner [6] . The weight method was adopted to measure the thickness. Sensitive electrical balance Metler AE-160 was used, with precision reaching 10 -4 g. The structural properties of the deposited PbI2 thin films were investigated by using X-ray diffraction to determine whether the sample is crystalline or not, also the diffraction used to determine spacing, preferred orientation and the average grain size. In our measurements we used X-ray diffraction system ( Philips PW 1710 X-ray diffractometer ) with the following characteristics: Source radiation of CuKα with 1.54 Ǻ wavelength, incidence angle: 10-60 degree, and scanning speed: (5 degree/min).The scanning electron microscope (SEM) images of these films were obtained by (SEM) model (Jeol-Jsm-6460 LV)
Results and discussion X-ray diffraction of Zn-doped and undoped lead iodide film samples are shown in Fig.1 The appearance of sharp peaks in (001),(002), (003) and (004) for all films indicates that all films are polycrystalline, and the crystallites have a strong preferred orientation along the c-axis. The inter plane spacing can be calculated by using diffraction Bragg equation [7] :
(1) where n: is an integer, λ is wavelength of X-ray, d is the inter-planar spacing and θ is bragg's angle. All impurities rates have a clear effect on the density peaks, when impurities rates increase we observe an increase in the intensity of peaks, and also this means an increase in crystallization as shown in Fig 1. Any additional (002), (003) and (004), respectively. These results are in good agreement with data achieved by others [8] . Table 1 contains the observed inter-planar spacing (d) and its possible identification by comparing it with standard d-values taken from the ASTM diffraction data file. It can be inferred from the observed data and ASTM data of the tables that the strongest peaks are observed at d=6. 97Å, 3.48Å, corresponding to the planes 001, the same result has been noticed already [4] . The lattice constants (a) and (c) of hexagonal crystal structure were calculated using the following relationship at cation sites leads to the creation of action vacancies. The vacancies so created in the lattice might be responsible for the increase in the lattice parameters, particularly in the c-axis as lead iodide being a layered compound [4] . In Table 1 
where Ps is the particle size in nm, and β is the full-peak width at half maximum (radians), Table. 1 Structural properties of PbI2 for different dopants weight Figure 2 shows that the average particle size in the doped samples becomes larger by increasing Impurities percentages, the same result has been noticed already [4] .The dislocation density (ƞ) values of the prepared thin films were calculated using the formula [11] and listed in Table 1 .
where P is the particle size. 
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The Ƞ for the doped thin films was less than those for undoped films as shown in Fig. 3 that means the structural properties of the prepared films was improved with doping by Zn. Fig. 3 Variation of dislocation density of undoped and Zn-PbI2 weight
The morphology of the prepared PbI2 thin films has been examined by scanning electron microscopy (SEM) images as shown in Fig.4 . The SEM images showed the films contain hexagonal platelets and rods are grown on the substrate plane as well as grains and voids. All the samples are crystalline, and the crystallinity is found to be increased as the doped concentration is increased, suggests that all the PbI2 layers were homogeneous thick film with yellow colour. 
Conclusion
Zn doping of PbI2 using Chemical method proves to be successful. XRD peaks indicated that incorporation of ion do not change the crystal structure of the PbI2 nanostructures. It also showed that the particle size in the doped samples becomes larger by increasing doping weight.
